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Figure S1. Development of PVD, ALA and CAN Neurons. Related to Figure 1. 
(A) Schematic diagram of GRASP and split GFP for assaying synaptic connection 
and neurite fasciculation, respectively. (B) Airyscan projection images (left) and 3D 
reconstruction (right) of fasciculation between PVD secondary branches and the 
motor commissures. Red, GABAergic neurons; Blue, Cholinergic neurons. Scale bar 
= 2 µm. (C) Confocal projection images (left) and quantification (right) of 
fasciculation between PVD dendrites and cholinergic motor commissures with or 
without the split GFP transgene. Error bars are S.E.M. N.S., not significant, Student t 
test. (D) Confocal projection images of ynIs66(Pflp-7::GFP) with or without 
expression of deg-3(gf) from the ALA (flp-7) promoter. Scale bar = 20 µm. (E) 
Killing efficiency of ALA neurons by deg-3(gf) expression. (F) Quantification of 
misrouted PVD primary dendrites in the ceh-17 mutant at L2 and L4 stages. (G) 
Confocal projection images of ALA axon. Anterior is to the left and dorsal side up. 
Arrows, ends of the ALA axon. (H) Schematic diagram (top) and quantification 
(bottom) of ALA axon extension (top). Numbers in the diagram are specific 
anterior-posterior positions along the worm body. Percentage of ALA axon ending at 
indicated positions are shown. N = animals scored. (I) Schematic diagram of CAN 
neuron morphology in the wild type and the vab-8 mutant. Numbers in the diagram 
are specific anterior-posterior zones along the worm body. (J) Quantification of CAN 
migration defects. (K) Quantification of CAN extension to indicated body zones. N = 
animals scored (C, E, F, H, J and K). For (E and J), ***, p < 0.005, N.S., not 
significant, two-proportion z test. 
wi
ld 
typ
e
tir-
1
inx
-7
un
c-4
0
un
c-5
sa
x-7 fm
i-1
nrx
-1
ca
sy
-1
rig
-6
ric
-3
ca
m-
1
eff
-1
0
20
40
60
80
100
%
 a
ni
m
al
s 
w
ith
 m
is
ro
ut
ed
 P
VD
 
30 30 29 20 30 20 15 15 15 201515 15
wi
ld 
typ
e
ce
h-1
7
va
b-8
un
c-4
0
un
c-5
ca
m-
1
eff
-1
sa
x-7
0
20
40
60
80
100
%
 a
ni
m
al
s 
w
ith
 fa
sc
ic
ul
at
io
n 
de
fe
ct
s
1730 15 22 18 20 15 30
A B
Figure S2. A Screen for Candidate Molecules Involved in ALA-PVD 
Fasciculation. Related to Figure 2. 
(A and B) Quantification of misrouted PVD primary dendrite (A) and ALA-PVD 
fasciculation defects (B). N = animals scored. 
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Figure S3. The Role of Different SAX-7 Isoforms in ALA-PVD Fasciculation. 
Related to Figure 2. 
(A) Generation of the sax-7S-specific mutation, twn8, by CRISPR-Cas9. Boxes are 
exons and lines represent introns of the sax-7 locus. Predicted transcripts of sax-7S 
and sax-7L are shown. (B) Reverse transcription (RT)-PCR of sax-7L and sax-7S 
transcripts in indicated genotypes. cdc-42 is used as the internal control. (C and D) 
Quantification of misrouting of PVD primary dendrites. N = animals scored. ***, p < 
0.005, two proportion z test. 
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Figure S4. The Expression Pattern of sax-7. Related to Figure 2. 
(A) sax-7 expression pattern revealed by mCherry driven from the 6 kb 5' upstream 
sequence of sax-7. Scale bar = 20 µm. (B) Representative confocal projection images 
of Psax-7::mCherry expression in indicated genotypes. Scale bar = 20 µm. (C) 
Quantification of Psax-7::mCherry signal intensity in ALA. Each dot represents 
measurement in a single ALA neuron. Error bars are S.E.M. N.S., not significant, 
Student t test. (D) Airyscan projection images of SAX-7S::mCherry driven by 
hypodermal dpy-7 and seam cell scm3 promoters, respectively. Scale bar = 10 µm. 
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Figure S5. The Expression Pattern of sax-3, ALA Phenotypes in the sax-3 
Mutant and Coimmunoprecipitation of SAX-7-SAX-3 complex. Related to 
Figure 3. 
(A) Quantification of misrouted ALA axons. N = animals scored. ***, p < 0.005, N.S., 
not significant, two-proportion z test. (B) sax-3 expression pattern revealed by the 
mCherry driven from the 4 kb 5' upstream sequence of sax-3. (C) Reciprocal 
coimmunoprecipitation of FLAG-tagged SAX-3ΔC and HA-tagged SAX-7 expressed 
in S2 cells. Anti-FLAG band intensity is normalized to that of SAX-3(ΔC) (right). 
Error bars are S.E.M. **, p = 0.0065, Student’s t-test. (D) Single confocal optical 
sections of S2 cells expressing SAX-3 variants. Scale bar = 20 µm.  
 
 
 
 
 
 
 
 
 
 
 
 
 
wi
ld 
typ
e
ce
h-1
7
0
20
40
60
80
100
%
 H
ar
sh
 to
uc
h-
se
ns
iti
ve
 (p
ro
xi
m
al
)
30 1520
A B
PVD
Harsh Touch Assay
Distal
wi
ld 
typ
e
ce
h-1
7
PV
D:
:hK
v1
.1
0
20
40
60
80
100
%
 L
ig
ht
 to
uc
h-
se
ns
iti
ve
30 2010 15
C
Proximal
D E F
N.S.
wi
ld 
typ
e
ce
h-1
7
ce
h-1
7; 
AL
A:
:ce
h-1
7 
0
50
100
150
200
Sp
ee
d 
(A
.U
.)
N.S. N.S.
**
wi
ld 
typ
e
ce
h-1
7
sa
x-7
; P
dp
y-7
::S
AX
-7S sa
x-3
0.5
0.6
0.7
0.8
0.9
1.0
%
 B
od
y 
le
ng
th
10 20 12 21
*** ****
0
20
40
60
80
%
 a
ni
m
al
s 
w
ith
 d
ef
ec
tiv
e 
bo
dy
 p
os
tu
re
16 20
*PVD::hKv1.1(-)
PVD::hKv1.1(+)
PV
D:
:hK
v1
.1(
-)
PV
D:
:hK
v1
.1(
+)
wild type
ceh-17
ceh-17; ALA::ceh-17
G
N=16 N=10N=17
PVD phenotypes
B
od
y 
P
os
tu
re
 D
ef
ec
ts
wild type mild severe
w
ild
 ty
pe
m
ild
se
ve
re
wild type
wild type mild severe
w
ild
 ty
pe
m
ild
se
ve
re
ceh-17
wild type mild severe
w
ild
 ty
pe
m
ild
se
ve
re
ceh-17; Pflp-7::ceh-17
88%
12% 10%
90%
29.5%
11.7% 11.7%
11.7% 11.7%
6%
11.7
6%
B
od
y 
P
os
tu
re
 D
ef
ec
ts
B
od
y 
P
os
tu
re
 D
ef
ec
ts
PVD phenotypes PVD phenotypes
H
Figure S6. Evaluation of Sensory Functions in Mutants with Defective PVD 
Dendrite Morphology. Related to Figure 6. 
(A) Quantification of PVD dendritic arbor size expressed as the ratio of body length 
covered by peripheral PVD branches. *, p < 0.05, ***, p < 0.005, one-way ANOVA. 
(B) Quantification of locomotion speed. Error bars are S.E.M. N.S., not significant, 
one-way ANOVA. (C) Schematic diagram of harsh touch test by a metal wire placed 
in different body regions. (D) Quantification of harsh touch sensitivity in proximal 
region. N = numbers of animals scored. Error bars = S.E.M. **, p < 0.01, Student t 
test. (E) Quantification of light touch sensitivity. N = numbers of animals scored. 
Error bars = S.E.M. N.S., not significant, one-way ANOVA. (F) Quantification of 
body curvature defects with or without silencing PVD neural activity by hKv1.1. N = 
numbers of animals scored. *, p < 0.05, two-proportion z test. (G) Representative 
body curvature matrices for indicated genotypes. (H) Correlation of PVD morphology 
and body curvature pattern. N = animals scored. 
 
 
 
 
 
 
 
 
 
Movie S1. Movie of PVD growth cones in the wild type at L2 larval stage. 
Related to Figure 4.  
The growth cone is labeled by twnEx398(Pser-2.3::GFP, Pflp-7::mCherry). The 
imaging covers a period of around 2 hours, with 8 minutes elapsed time between 
movie frames. Selective frames from this video were shown in Figure 4B.  
 
Movie S2. Movie of PVD growth cones in the sax-7(nj48) mutant at L2 larval 
stage. Related to Figure 4.  
The growth cone is labeled by twnEx398(Pser-2.3::GFP, Pflp-7::mCherry). The 
imaging covers a period of around 3 hours and 30 minutes, with 14 minutes elapsed 
time between movie frames. Selective frames from this video were shown in Figure 
4B.  
 
Movie S3. Movie of PVD growth cones in the sax-3 mutant at L2 larva stage. 
Related to Figure 4.  
The growth cone is labeled by twnEx398(Pser-2.3::GFP, Pflp-7::mCherry). The 
imaging covers a period of around 3 hours, with 8 minutes elapsed time between 
movie frames. Selective frames from this video were shown in Figure 4B.  
 
Movie S4. Movie of F-actin in the wild type at L2 larval stage. Related to Figure 
5.  
F-actin is labeled by twnEx400(Pser-2.3::LifeAct::NeonGreen). The imaging covers a 
period of around 20 minutes, with 2 minutes elapsed time between movie frames. 
Selective frames from this video were shown in Figure 5D.  
 
Movie S5. Movie of F-actin in the ceh-17 mutant at L2 larval stage. Related to 
Figure 5.  
F-actin is labeled by twnEx400(Pser-2.3::LifeAct::NeonGreen). The imaging covers a 
period of around 20 minutes, with 2 minutes elapsed time between movie frames. 
Selective frames from this video were shown in Figure 5D.  
 
Movie S6. Movie of F-actin in the sax-7 mutant at L2 larval stage. Related to 
Figure 5.  
F-actin is labeled by twnEx400(Pser-2.3::LifeAct::NeonGreen). The imaging covers a 
period of around 20 minutes, with 2 minutes elapsed time between movie frames. 
Selective frames from this video were shown in Figure 5D. 
 	
